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sam©*^©Fu^>««<fc*wu «wefh> 

EL 

[S»«3S2 3 «flB F W>1!B«<D4>&< <b£>7 5% 
««« h U > * O X T (C IB« 3 *a * C i * 4*« i "T * III 

1 CCfBiS^MO S F E T„ 
[g»#JS3 ] S5fBFU^>M*©^< i^90% 

3*81 1 tt§BiS©MO SFET„ 
[ Sft&g 4 ] frjlB F U W t mifBtfif <!: 

cDltrfBS^SCO^^. SufB F U ^ >««(c|aj3&5 

1 CCfB*g(DMOSF EL 

[ii^js 5 ] tufa f iw >««© F-t>^ww 

W» chT^lf*^ HCfBtEOMO S F E L 

[it e ] Hffims*a^a8*»& ? hicm-ir *> 
c t znm t r £ si^fli 1 cci b$s© mosfel 

«i-ra«3tsncfa*8(DMosFET. 

a +tfims&m i <d? yi- a + ifrtas^i ©m** u , 

£*ifr[faSg 1 ©t^ u W -WSfaiaar 2 ©If ^ U -Y i-© F 

8* <h -T 1 tClB»<DMO SFEL 

[»5RJ19 ] «IBSfn©^:/W^©iwiaF~t;*> 

vmsifi. miimzov-^uA +©B?fBF-e>yrg£ 
j: o m * c <b £ #a i -r it *s s t aig © m o s f e 

To 

[fastis i o] m^mioy-7i''(*<Dmiz\F-t' 
Set D<gi*c£ £1$® <b -r zm*m s «c8et8©M osf 
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2 

EL 

IW)5Ci £^S*4 -T ^HI^JS 8 Kf BiS©M O S F E 
L 

[»5R3B1 2] ^^-MOSFETt*-?^ 
3n©*«S©^<*««£. 

fJBBS«©_b»*&U -£©+*c FU>^ ft* 
geeft ^T^-T 5*64SBCc J: 0 iiulBx b* Z^ris + Jim 
OTB*l©»«firt»6«r»K WiBx b-*=^> + ;l,JI©_L 

ffljaas^iuia h u>^cD8tfia{siiiic^L-ciag$n 

« i ©R0©«Wffl i^te-gcT ^Sfii ©s^as*»« 

20 t«iBSSitrfiahu>^©mriajs® ( h©PBicc^T^^ 
tan i (DmmsKD f u < >««i *w-r * c <t 

t^/W-MOSFEL 

3] wiBFu-r>«w<bffira*^-/4© 

fflCDS^SB^SnfaSffiibfofB F u >*<DfaffiffliJfi<t©lffl 

fel 

[it*3Sl 4] A-7-MOSFETt*ot, 

« taas© Jba * & l , ^««c mftam 1 o^m^ 4 js» 
*ji»)i(rgB^rt*rffiaE-rs 

3^6«»Wk:|BIIIS*i*y- h 4 % 

lata x f £ * > jl/B cc*$ W ^ Bu f aH 1 (D2»«S!rt> 6 ^ 

*)> MIBx t*^? + 5> + Jl/B©±WJ*ffiaWiffiB hU>?- 

©StriaffJiS cc^s utEi^sy- x«g^ 4 * & 

Cit««4tS^7-MOS F EL 

40 m^m \ 5] ^»?-MosFET*aes-r*fc«> 

iwaa«±tc«s» i ©^mM4s>*©^2 <z)&«33*> 

Stria h u>^©«ffi*^i/ri»Ksr l oiiso f-^< 
> h ^iAb, fyiaa«4fria h u>^(Dgufa^®4co 

50 T^Sfich. 
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F^iAU y-^«i«*}Bjffi-r*jaet*WO. Bute 
V F U-Y >««3^UIB F U>^(D«riBffMCCB?S-rSHU 

lex tr jr * ^ + )vm<D ? * * )vmmdc ct^i^ns^ 

1 ©ill© F F ^^AT 3 0 0 k e 10 

V-3. 0MeV©x*;l/*--CF^Oh*ftAt* 

[ m&m 17] *mb f u >««©?g«aecc«« 

■TS«yR**s, 6 0m tt9 5 0T;£IWclW«3ft 

[ m^m i 8 ] «rc f u y a^JsKascc 
«K-r s mm: o a # jm a * c & £^s* ± -r 

i -r *sb#ji 1 5 cci a»©*j*. 

[0 0 0 1 ] 

Cf6W©R-r*«SS4>»] **Wtt^7-MOSFET 

^>«H4**tr* F U>^y- h»A*7-MOSFET 
4. *fc*«HH«*©J:5&MOSFET©» 

[0 00 2] 30 

ET l O^HlOBrffiHtC^SnS. MOSFET10 
»N l l«C»|*3*l. *0*»fl««l l 

B. Nxt'^^tib (N-e p i ) HI 2<D±L&mM 

FBWSSKKCB. ^>»J^> (#i;S/'J3» 
jeeKSn, IMil 5 5CJ:ON-e p ill 2A>^m 
mWJcPigi$n^ 0 y-Fl 3CcJDiL6h*«EE«. P 

tffM I 7rt<DFU>^l 4os»«cp»or<aK'rs 40 

***Jl/*iI9 k N + V-Xl 6£ FM >l 8£<DH 
*Sfch4fH**«ia'r*. FW>18B. N-epi 
Ml + l*«tr. £K=i>** FS1 9 

B, N + 1 6ROT + 'Kf^>i'^ FfiSift2 0 

[0 00 3 ] SfflffjCCBMOSFETB. ^->^^T 
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MO S F E T<DS»*<D 2 o©MMtJHJM*« % * >fiJn 
**>«EJ ) r&So JJllOMfittSJSB^U-^y^ 

*:/U-*4f"5 :/U-*y«?>B v 
FB£{ttB5H 1 5*»flSSc^B«Wl/ri/*5*y F + + 

a>flr, F 1 4*6int*4t-5J:^K:^ 

[0 0 04IMOSF E ToaHO«lia»ttBBMI«BE 

-c**). *nB^f*^rt«:sK)i*0jiSi/ % *ticc<t 
^ -f x & % - > * >r 4 & tc y- f cc jnx e ft & 

1"l>C<i:^L<, CllCCB^ + *JM««3WIB»tt«: 

accF-^-rsi. a , >^^-^i/-^^')>©ik 
ttjwtftrrs. ^>^-ii/-^u-^^>b, s^su 
2 i jsih <&^««# * * * ji/M cc *$ <, > r v - x s r H 

[0 0 0 5 ] F U>*fl»»fcfe»*«»©M3*<BilK 

eaffC^^^irSSS, 0 7 2, 26 6-^ 
( T B u l u c e a Kit J ) tcH^StiS. COSM5B 
H2{C7S3tiT*J0. B2BH1 CDMOSFET l 0CC 
affl©MOSFET2 5*SW «C»P +l£ifcgP2 7 

**p#^^ i7^6F u>^©j!sarFoias*reffi*r 

SCi#K44. aB^P+tttt«27». Fl->^cDM 
SB2 9{C*j»4«f©»3*ffi«"r*J:55C«l!t*^ 

[0006] Buluce aWHpOftJBBMO S F E T 
A->F*SMOSFET^t^;l/»fcA^^ m 

u. «aKcc»br«fco^»fty- f -e^cc^ 

0MOSF ET<D^>ffi!S^ilS^3-&So ^tMOS 
FET(D^U-^^^>^Ftt^:*#T^fc^CC k Bui 
uceaKIW)M^r^, SlMOSFETOt 

[0007]fM5i, A'7-MOSFETO-gft 
B. "r^J Z<DMmni££'7l>->7#0l'mi£t<Df® 
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[0 008] 

F U>^MO S F E T^ittST 10 
[0 009] 

MOSFETBS1 ©ilSO^§ftS«^iCfffi5 

Sn§ 0 S/c^9-MOSFET(l FUZ^F^igg 
3ft£y-F*«&r*>*K h« hU>^CDffliJHS 

esB^r^ffi-r^mi omw^<o fu 

[ooio] ffjo^tSMrtt, F ^?«^t'H^ 30 

[0011] *fc#»9itt* IS 1 CD^«^cDS«^^t^ 

Hrt{cFU>^^^T^MSi, FU>*(DJ68B*^ 
irSioi^©F^>h*iAU SS<thu> 

of f u f u > ^ (Dmrn^mm-r 6xb-^> 

MSn4^'7-MO S F E T©«fiIg«:*tP, XJffi 
[0012] jzmi(DMO S F E TttfctTte^-T <fc 5 & 
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F-/o f# F u-r >««rttcA9 iitfC 
*n(C <t 0 MO S F E T<D* >Sfii*iSy>3 C 
<t#T#£ 0 * + F-^"> F©7*P7 r A 

Mzibmb¥mv$>z>tc&. MosFEKt zomm 

go» 2 (omnmsmte f u ^ >««©x »; t^^i^^ 
?>tciB2<D«as!JB*jt?j5ac-rs^*»ai^ Buiuc 

WSPI*TSC<!:*5r*S. Buluce a«JW)«C»# 
[0013] #f^fCJ:£^7-MOSFETtt. 09* 

[0014] 

[#£(B(DHJ&©0jg] *^BJ{Cfie-?/c^9-MOSFE 
T0>Wrffig|*iH3(C^3nS. MOSFET30»N + 
S«3 2 $c?fM sn. -e<DSS±CC epiI34 #i&K 
Sti, ^^CPITOD (CCt«P-ep iJI3 4 
tPfA) *F-^3*iri»S. N+IS32IJ5X10 
-"Q - cm-5 x l 0" 3 Q • c m©ffi!S**Wt £ C <b 
m«P-epil3 4ii, ixi0 15 cm- 3 
-5 x 1 0 W c m- 3 <D?SgiC*^JS£: F-7Y4Ci^ 
T#£ 0 N+SS3 2«J»S}«CCttiRj2 0 0 Mm/»-Cft 
e p i 13 4(i2-5 Mmjf "Cfe4C<b^t*4 0 

[0015] FU>f 3 55iP-ep if3 4^M 
Stl. hU>^3 5l^^>y^>y-F3 7^ 0 
y-F3 7«. FU>*3 5©ffl^C«gffitC»-?T3 
^SBMfc»»3 9K:J:»)P-e p i JHfr6«mftK:H 
»3*VCl>4. *fcMOSFET30tt, P-epil 
3 4 CLhfflHSiffiRtf F U > ^ 3 5 ©fflJg*C»Jg-r £ N + 
V-XS«3 6^P + ^f^>^^FM3 8*fl| 
P-ep 113 4<DH^cDSfcfrtt, Pf<-Xi 
l^7 : ^3 4A§Mt4 0 tffM3 4Ati, P-e 
pil34iN+lfi32 ±<Dm<DmWffilcWttz— 
*N+*«3 2£<D«^*fl5j3rt-*. ^113 1 
N+v-^«Wi«Si«K:««L, P+^f r -r^>^^ 

Fa«3 8^LtP#f-/ 3 4A<tmmWCcSMT 

[0 0 1 6 ] S6CC*«WCCS£-i-C, NFU-/>««3 
3^N+Sffi3 2 i h U>^3 5CDJSSP<!:C?)rBliC®SEt- 
^ Q NFl/-/>fJ3 3<hP#f^3 4At(Dg^3 
3 Ate, N+S^3 2 i h U>^3 5CDWSi<DfflCC® 
fi-T^o NFl/^>SSt WitK, 5xi0 ls cm" 3 
-5xl 0 17 cm* 3 CC»;>^F->'*-r6C<b^'C^^ o 

[00 17111 9«MOSFET3 0CDF-tr>y« 
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-> 3 >P r o^7ASUPREME{CJ:5f^3n, * 

r*4. H^S t*&tf#**<DF-fcr> 

R*»T. H2 0B. hU>^©j68P*»BrTSSiBft 

-7 7«C*$»*««tttP- e p i JI©*ffi*>6T©ffiK* 
Mm*fitSltfcO, »tttt«/cm J «C*jW4 F- 

5RO«Ktt, P-ep il34©^^d^7')>KK- 10 

fto 

[0 0 1 8 ] M2 \Rzm2 2B, -tti-etlH 1 9M 

ft. NSttl42P3!0{i>r<l3^(DjElftO F - 1: > ^iffiS© 

[0019] SUPREMEMME DICIv^U 
-^3>ttJMT©*r#lftS. SUPREME**, lo 20 

ME D I C I ttHBB<DZ1^7C^Pffi(C*jW-5^'r© F 
-A'>h^It^ 0 WTOMOSF ET3 O^JM 

1. r^7»iyb-^^>^ N + StS3 2d:P 
-e p ii3 4 £<DRfl(D«J?ffiit*5lr>-C, h U>?*6 
gtftT (0M.KE. H3CC*$lir4 5-C7S3*iSflLSCCte 
^t)84t-5t*-5^ fl CftCc<£9, :/^-^#3> 

©xyr*c*5t>r&£-r£** b*^ yrcc j:4y- f 30 

2 . «W#**CCj**r £ F U>^Oft»«C*jWS^- h 
Kffc1MBttffl«fr6{5ffl3ft4. 

mcom&mz. N+s«*rT#fca«E-r4. 02 3 k 

7j?3ft4«fc5ft. MOSFET»W7^Sti^ 

«ffl^:L/&t* (^EP#«8) o C ft**/* 40 

* y 9 >**r ft. 

■ffl«E«:»Lr»6>tift. ^2 6AK^£ftft<£5 
*^<DF-^>F?gK«:, N-epi (F'J?hffi 

* F-tT>yj*tfN, aaak CCJ:9ffg£2ftft 9 
;l/-:/U~^^>mBE«:, (t!2 6 ACCfcOTP^ir 
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ETm H2 dBlc^CDF-e^yy'ay y JM&tt; 
^ftrteU, P-epiWF^O^'n^T^Ki 
tt*»Wfl"C*4. ^ftti>*.. * + *^<D£«»ttJ:*) 
At<fcft#N A peak ^|HjDr*>0, <fc0i«t"<>*;* 

5. (Bu I u c e a#§*(cgg^£ftftJ:5&) 

> h # + * ;i/««*c A 9 C <t *cRHfc& < -fe ;u 
t****^*. M0SFETCDglflimi±^±^5-li: 

fto 

6. ^<DhU>^MOSFETm ffijfiKKF- 
:/j*ft/c r FU? F««J ^■j' + ^ilSjftSCCF- 

ffl«<D F - tr > y«K t»c 4 t"^kfc 9 ffil ^{fiCc^# £ 

ft&ttft«&6&i^ -^ftra-e sute^tnmte&z. 

««3&s»6h-r % F u>^©ft8B(c*5Wft«||icr>sa3^ 

A^<^^r^ft/c^r^ft 0 f«;^ mc«©F-e> 
^Tfiffi%filifi«:»J*-rftC«bCcJ:0, 
*£6i«±^rft 0 SMfcfcrtc *«ifl(DNKU^>««3 

3«ios?ssic F-^nscim^ 

N FW>««3 3©*Ki, NFU^>«3 3iP 
«%^ftfcA-c*ft. J:^iS?gJg{c F-:?'3ft/cN F 

7. H2 4 ACC^£ftftJ:*>&c, P-epilWNFl/ 

MOSFET©3eaa««CC*5^r»lBI0ytPiS!£ 
■meRttfti&BsPfct*. ^2 4BG*. PlfflSl 1 
0 4$tf^*©MOSFET©»a3ffi«%7K"r. PS*? 
«J£ffc8»£l>tt:7 -Jl/ F ';>^»*flBBtt-4C tficj: 

^x+>5/ag<D«*«^rct*sr#4. m 

tf % ^15 ~mi 6CC*5l»-C7S3*i4>» r D-fe^'C». 5o 

[0 02 0] MOS FET40raB4CC7nS*l4J:5 
tC fc ■«*EPI^Sia«4 2*Wt'4j*i*l»ir>'CMO 
SFET3 Oi0tt"C*4«(I©*J6W-C*4 e t<D& 5 
WHR*tt. MOS F E T 4 0 CDHfilMjE^ 0 . 6V#» 

61. o v$"CJt^$iiftr*>ft ^ 0 

[002 1 ]@5-S16«, MOSFET30M4 

o *jKjsE-r4fc8f><oiaa*5K-r. 

[0 0 2 2 ] -e(D^*P-fe^{i, N+S^3 2 (05) r 
-E-coitcP-ep i ^3 4^jg^KD^*n-fe^ 

(H6) tcj:^^-rft 0 *©»«c>»ft«8»5 l^ x 
ft5 0»Bll 1 5 0rtSRW"Cl«l«Ci«cj:5P 
-ep i g3 4 0^Di±ic^S-rft (07) . BNbftJI 
5Hm^^n k f/W^OT^f ^g«(T«cto 
%7^f^OSFET-fe;l/^Ea$ti^tx>J7 

^6»£3ti. ^LTteSfflatfy-- fx 
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CO 0 2 3 ] ^<Dmy * F U^X hvx^52^p- e 
P i!3 4CD^ffi±(C?f^^n. FU>^3 5#J®fctt 
-Y^>x^^ ( R I E ) :7*O^Xtt^ 9^3*1 £ 0 ^ 
CD7'PtX«, FU>5RD^SP#N + ®g3 2te^"r£ 
fuCcif&T$*-i£ (i9) 0 

[0024] h h^x^s 2%mm(tcm'?c 

£&cJ;D, 1 x l 0 13 cr'-l x l o 14 cm 

-^F-Xtr, ^30 0 keV-3. OMeVQx 

>f>Mi3 3^Mt^ (010), »;>#*L<l£f* 

tabic, ^tim%^<Dffi&mmm2ftzmw3L&6 o 

#lffl-Cfa9 5 0T)£[iJ^cM[^£*iSrt\ 3gL<Ci^CD 
«iHW*9 0#ra l 0 5 0 c C(D^iS»D^T^-;U (rapi 
d thermal anneal: RTA) &CQI£ft£cfc 5 &C&£ Q fHJ 

MUSCAT, 'pt£< H75^ W£U<fcJ:9 0**DN 
F W>Sfli$3 3^ F U>^-3 5cD*TCCffig^n^i 20 

[0025] mm-eu, n f w >mm3 3 3 0 k 

eV-300 keV (Mftictt l 50keV) 
x^;^t'J>*aAl, 10^12 0#BL 105 0 

°o~i 1 5 o°c mmmcuQ o^bhoo'o tio 

[002 6] i»x*;l/^-^cH2X4ffli^ciCcJ: 

[0 02 7 ] ^07*P-feX(?)Igr(t Sx^;^'"^ 

»S3 2^6hU>^3 5©je»*rsaEO, F U Y > 
M^c3 3 iP^ 3 4Ai(DF^©^^a53 3A{i, N 
+ K«3 2rt>£ FU>*3 5©fflJS*r®ftT£. ffi^ 
*^-^D-fe^*«Ht^hS^ »£»3 3Att* 
Fl/-f >««3 3 Wotg^lB^iK4|giT 40 
Mill), 

[0 0 2 8 ] ^©f*y-FK<t%«3 9», P-epi 
134 (DflM&O' h U > ^ 3 5 <DSEacXflHS±CClKS 

[002g]«tiDfft«U^U=i>JI53ftiy-hBMb«V 
»3 9±fcift«U FU>f3 5 43S»t5 (HI 
2). Nft^MOSFETtlt # '/ n >B 5 
3fcW6ffiWCUJ5x 1 0 H cm- 3 ©SI^T»J>^ F- 
^3*1*. 50 
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[0 0 3 0] #'J2/V3>i5 3», ±W«ffirt*P- e 
pi§3 4©^ffi£*ffi*&TJ:5$Cx^y't* 

±««B±R:»«Sti* (Bl 3 ) . 
[0 0 3 1 ] S^CCHffiWESBfflETSW^CCtt. Hffi 
SEEH&f^aa9«94 2 aW&SS ft «k« 4 2 5 
xi O^cm^OF-Xl-C, ISOkeVQx^* 
-tP-e p i 13 40SI*^lt*')**ftA'f 6 
C£lc<£07fMSft (HI 4) , MOSFETCD*** 
MMtSCtKl^SP-ep i 13 4(3Dg|^^fcO^ 
TPII^oaS^l x 1 0 17 cm" s (C&-5J:5CC-r 
£0 02 5 Ate. ?t*^ti-3t«!3 tH£ftfciSiS& 
KI© F - /O F 7'P 7 7 ;l/4?St ^7 7 0 , m 

y - * mm cdKTcc *5^t*wiyrrt cces 3 ft 

&itOCi*5^r. MO S F E T<DHffi«E«, MUM 

[0 0 3 2 ] EiJffiTi*, 0 2 5 BO^yCCTnSftSJ: 

*)M<, ^ SEA4»tt P-epi 

Jt<hN FU^>M^iCD^<DS^a 7 #iScD^$^rMSE 
t5. MOSFETOIMWB*. #f^aA«©t:- 

[0 0 3 3 ] N + V-*«*£3 eftiyfP + sK^-i n>£ 
^F«li^3 8«, fit^CDv^^^^aHzXRCX^* h 
•JV^7^P-feXSffll»tP-e p i/13 4cD^® 
CC*l>TJ&fcSft* (HI 5) . Mxll N+y-*« 
«tt, 5 x l 0 15 c m~*<D F-XJL ^8 0keV© 
x*;U4 r --Cb**ffiAS*i, lxio JB cm- 3 (7)iS 
**Ht4Ci#r*4. P + ^f^>^^FM3 
8te, 1x10 15 ciq- j (DF-X£ ^6 0keV© 
x^;l/f-t^^f^aA$h, 5xio lJ cm- 3 (DF 

[0 0 3 4 ] ««WCC, £0113 K #F£ U < BT* 5 
N + 7-^3 6MP+^f^>^^ 
h««3 8«c*-AfflSBR«-CP-ep 11340^1 

[ 0 0 3 5 ] m 1 7 ttJ5I©|©6ffl&7nT. MOSFET 
6 OfctMOSF ET3 0 ±m®LV$>&l>K P-epii 
34«f7'U^fPep i IMPep i 2K#gflSft 

i H«. e p i /i#ifi£&r -SflfHt F-^*> F ii^<D^M 

IJ:, t/U-ftPep i e p i 13 4(D±ffliJgftf> 

[003 6] -^yu-ri-P e p i l©F-^> Frsft 
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*>\ tftl4i/J>3l^©li-J'ti^-C*-5 0 MO S F E TO 

fPepi l©F-tr>y«K©H»r*4^ — ^TM 

^fPep i 2<0F-tf>*«S©l»»r*4. fto 
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